The synthesis of 1,2,3,4,5,6-hexakis(trifluoromethyl)tetracyclo[4,2,O,O24,O35]oct-7-ene is described by a three-step sequence involving the application of a photofragmentation reaction in the final step.
Previously two routes to this ring system have appeared in the literature. The first was utilized in the synthesis of the parent member of this system (6).19 While this involved a multistep sequence it does appear a versatile route capable of extension to other examples. The second method used a sensitized photochemical [,2,f ,2,] cycloaddition of dialkyl alkynes onto hexakis(trifluoromethyl)benzvalene to yield dialkyl derivatives (5; R = alkyl) of the present ~y s t e m ,~ but it is significant that the reaction with acetylene was not reported.
(two stereoisomers) (2) Scheme I Pentacyclo[4,4,0,02~4,03~5,07~10]dec-8-ene (1) is available4* as a mixture of stereoisomers from the cycloaddition of cyclobutadiene [generated by cerium(~v) oxidation of the cyclobutadiene tricarbonyl iron(11) complex] with hexakis(trifluoromethy1)-benzvalene (Scheme 1). This mixture was used as the starting material for reaction with 2,5-dimethyl-3,4-diphenylcyclopenta-2,4-dienone which formed two 1 : 1 adducts (2) in excellent yield (92 %). The stereochemistry of these adducts was not determined, since it was not critical to the subsequent steps. Photolysis was carried out in ether solution (Vycor filter) at 0". Smooth conversion into the o-terphenyl (4) and tetracyclooctene (5) was achieved. The latter was purified by g.l.c., and obtained as a waxy solid. The structure of the product followed from the lH n.m.r. spectrum (singlet at 6 6.69) and the 19F n.m.r. spectrum [multiplets at 6 25.80, 20.20 (bicyclobutyl CF, * A recent X-ray analysis has shownz0 that our original stereochemical assignment was not correct.
lZ Schroder, G., Chem. Ber., 1964,97, 3140 . l 3 Nunn, E. E., and Warrener, R. N., J. Chem. Soc., Chem. Commun., 1972, 818. l4 Kretschmer, G., and Warrener, R. N., Tetrahedron Lett., 1975 , 1335 . l 5 Kretschmer, G., Ph.D. Thesis, Australian National University, 1976. l6 Masamune, S., Nakamura, N., Suda, M., and Ona, H., J. Am. Chem. Soc., 1973,95, 8481 groups), 14.90 (C2,5-cyclopropyl CF,), 11.18 (C 1,6-cyclobutyl CF,)]. The lack of ultraviolet absorption ruled out the related valene structure.
Typical of poly(trifluoromethy1)-substituted alicyclics, this compound was particularly stable and could be recovered upon heating up to 300°C. I, 5, 6, 7, 8, 9 -hexakis(tripuoromethyl)heptacyclo[10,2,1,02~1 1,03s10,04s9,- 
Experimental

05~7,06~81pentadec-13-en-lS-ones (2)
A mixture of the syn and anti cyclobutenes (269 mg, 0.5 mmol), 2,5-dimethyl-3,4-diphenylcyclopenta-2,4-dienone dimer (130 mg, 0.25 mmol) and deuterochloroforn~ (0.4 ml) were sealed into a glass vial and heated in an oil bath at 100". Reaction was complete after 8 h (p.m.r. analysis). The solution was evaporated to dryness, triturated with n-hexane to yield the product (367 mg, 92%) as colourless prisms. The mixture of isomers had m.p. 162-169" (Found: C, 52.5; H, 2.6; F, 42.9. C 3 5 H~O F 1 8 0 requires C, 52.6; H, 2.5; F, 42.8%). P.m.r. (CDC1,)-isomer A: 6 1.22 (s, 6H, C 1,12-Me), 2.64, 3.10 (br s, 2H, 2H, C2,3,10,1l-cyclobutyl); 6.9-7.4 (m, 10H, ArH); isomer B: 6 1.21 (s, 6H, C 1,12-Me), 2.75, 3.04 (br s, 2H, 2H, C2,3,10,11 cyclobutyl), 6.9-7.4 (m, IOH, ArH). 405 (181, 374 (21), 355 (25), 305 (19) , 69 (100).
Pyrolysis of 1 , 2 , 3 , 4 , 5 , 6 -H e x a k i s ( t r i f E u o m e t h y 1 ) t e~e n e
at 300°C
A small sample of the tetracyclooctene (c. 5 rng) was carefully sealed into a small glass tube (approximate volume 1 ml), and completely immersed in a Wood's metal bath at 300" for 2 min. G.1.c. (6 ft by 318 in column of 1076 SE30 on Embacel, 75") examination of the product showed that only one compound was present, whose retention time, infrared and ultraviolet spectra were identical to that of the starting material.
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